
H H # 1^ Jt 

JAPAN PATENT OFFICE 



28. 1. 2005 



30 «D ii tarn $ tL T ^ T IB (7) ;±i Ji#>(g Bm ^ tL T 

^ JM t |W1 - T- ^ ^ i: ^ liE t ^ o 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



m ^ n B 

Date of Application: 

ta US 1= -i- 

Application Number: 
[ST. 10/C] : 



2004^ 1^210 



004-013114 
[JP2004-013114] 



ta m X 

Applicant(s): 




1/Ji 



mm] 
[^^] 



Y2003-P039 
¥i^l6^ 1^210 

C30B 29/38 

'qmmi]li-^-^M^&(DR 2-6-7 

-gmmih-^i^^m^^-m 1-13-5 

'smmilh-^ti-^^KE.^^ 1-3-2-203 

503360115 

100108671 

® mz 

048541 
21,000R 

^ffm^(Dmm 1 
1 

mM 1 
m^m 1 



m^i^'yy ^v- (Grapho-epitaxy) m\Zi:^m^^^^:Lt^'W^t-f^if') 

x-'i7A(Ru). nv'^i.(Rh). ^N-^'^^'-^ACPd), ^--^ACRe), :t >^ 5 ^ (Os) , tf7>-7 

MM^«?Jl^^^t-?)^F^«R<^J±:d{iO. 1-0. 15MPaT-^^ C t ^W^t t^mim 1 E 
5 1 

umm 8 ] 

t^^tliZX l3^AlxGai-x-.yInyN(0<x<K 0<y<l. 0<x+y<l) xm^i^^ if ') 'y ■i'^^^Mit 

m^^B&mmm • ±rmmn<DTi$mzM^iiinhivxii^. m^^BmK^mm^'^^j: 
:^^hi^^Bft!L^^^^^ti!i^wctti> tmm 1 Bm<^ if')^i^ ^:^mimmt^ti <r) m-;? 

11*^^1 1 0 ] 



^-y : 1/ 



[0 0 0 1 1 
[0 0 0 2] 

GaN.AlGaIn^OM>fkt;^i€>ffl1-'&m?-»litl«±> i:)ttt:\ -9-7 7^7 (AI2O3) 2& 
SiCM± n X 11 ^ V ^ pf^§: L v^t ;s. „ ^ ^5) ^ < v> e. 
tLTv^^M0CVDiStci3V^T{±. GaN7!)^'^^BJ25^St^75^ SJSiIE56^'®v\ MMfjl^Tt: ^; O 

[0 0 0 3 1 

n y > =t jflj^-t X t° ^ dr V ^ ^L'ljgfi-fe (HVPEft) «^ ^ ;itT ^ 

1, 2) o c:co:^jS=^fiJfflt^'i ttcJ;-2Tii:g2^ >5^<^GaNSt^^l^^fc-^'i>)^^ M 
co«^'!£>6^^7^10^~10Vcm2f^);2)7tie). L/>--y~iJ^'l' t- Ktc-^^Hi: ^a^p^ng'^-l-iJ- 
[0 0 0 41 

[0 0 0 51 

^m^^ 19 ^ GatMg.Ca.Zn,Be.Cd3& ti:^ttmmi:i^M LTE#6~10mmOGaN^|§B«a« 
[0 0 0 61 
[0 0 0 71 

[^^#i1^:fcEl] M.K.Kelly. 0. Ambacher TOptical patterning of GaN filmsj , A 
ppl.Phys.Lett. 69, (12), (1996) 

Wl^^1cM2] W.S. Wrong, T. Samds TFabrication of thin-film InGaN light-era 
itting diode raembranesj . Appl. Phys. Lett. 75 (10) (1999)) 

[tm^-m^] #± m \B:^m^BJSL^^mt^\ ,27,P54(2000) 

[#^#fiF;5;i^ 4 1 S. Porowski rThermodynaniical properties of III-V nitrides a 
nd crystal growth of GaN at high N2 pressure] , J. Cryst. Growth, 178, 1997), 1 
74-188 

[i^li=:S:m ll#^ 2002-513375 ^(c^m. 
[#lt«2 1 1 1 - 1 8 9 4 9 8^^f|z 

mrnXm] #r?l 2001-6409 8^<Zrm 

[0 0 0 81 

^mm. fePi^<^^^'^v\ ^ffi^Mtii f)5i^T'§^. is^) ^ i.t^mi\:mM-^^(r> 

[0 0 0 91 



rapho-ep i taxy) '^\z^^m^%^^1^'^'^hho 

(7) {c J; 1} Sit e^BS;fM± U A Wr^B^B =^ « $ ^ 

<^m@i^B^H*>i£M io it ^ ;KJS i o r , . wm^^uMmm u a -g-^tM'fktiip.iiSH^B 

5|f^^^7 7:txtfi5'^^/- (Grapho-epitaxy ) ^Z.^'O^^'^'^hZ.t^^mt'thii 
[0 0 1 01 

tfz. %mi\t. (2) m^Ki^ e^(Pt);!^t>VX{i'f U v>>A(Ir)-C*^ii:«r 
[0 0 1 u 

^/c, (3) '^7A(Ga)<7)^^B'^^il!l!?^=^M1-'?>^^{±> 7;u5-'j7A 

(Al). ^^v-^Adn). ;i/r-'>A(Ru). Uv-^AlRh). v A (Pd)> ^--i^ACRe) 
. 5 '>A(Os). ii';^v7.(Bi)> Xii^(Au);^^'b7H^^x^^m(^ii'^^^ < t ^) 1«J'J.±T- 
*)*ii:^#mtt*±iB (1) (r>iS^)^h^^mtmM.m^<r>wmi'^. •e^)^o 
[0 0 121 

i:*«i:1-'5.±l£ (1) A#:tM«#•ISB^B<^«:^&^ T-^^So 

[0 0 131 

^/i> (5) NH4^ Xt±Mtl-i-*'fk'&1^:^'";^'e*^ ^ ^ 

■^^ig^tt^iiB (1) <n>is^)^h^:^m\mn-m^B(ow&-n'^. x-^^o 

[0 0 141 

(1) co;^''; '>A^^M^btl#|g^B<^i^^i:^^fe^ -e*^o 

[0 0 151 

^ A (In) -^{^ii < t ^^tsm.itm(Dm^um ■^^•f^mixh^^i t ^s^w^t-t^^m ( i 

[0 0 161 

tfz. ^m^li. (8) '>A(Ga)<7)d^B^B'^M!ll«{±^ Gate $ ib tiTJi' 5 - •i' A (A 
\)t^ yv^Ailn)immt^:^tl,zX l9S:AlxGai-x-yInyN(0<x<l, 0<y<l> 0<x+y<l)T- 

[0 0 171 

tfz. ifmms (9) • ±.y%mm(0Tmi\zm'!^^'rhfixi6^ 

[0 0 181 

tfz. -^mm. (1 0) i§H^B^:ftf-^>^^'iiaMi: L. ^^>/s-rt<7)«rs]CMo 

[0 0 191 

W O:^^ is ^ tL ^ ^' 9 7 t J- 1> V — ^ {i ^ gSffl (^ii o fz 

WM^\i\y. ^iv\zi:'oxm¥]Lfzmium^mzM-m¥uit^^^1j'&Xh^. :LixtX. 
± \,z:^W&snW.(r)1jm\\m'^inl^§: K^^^X^ Xfi rts^H ^ SiOa T * 7 7 ^ *45± i: :^f4 



mith. DC. Flanders. Appl. Phys. Lett. 32, (1978), 349> HI. Smith. MW. Geis, CV. Tho 
mpson, HA. Atwater, J. Cryst. Growth, 63, (1983), 527> T.Kobayashi, K. Takagi, Appl 
. Phys. Lett. 45, (1984), 44. DC. Flanders, DC. Shaver. HI. Smith. Appl.Phys. Lett 

. 32, (1978), 597 [Ml) ^^ mitmmm<o X ^ fj:^^B)^z^mm^zm^'iimm^^£ti- 

[0 0 2 01 

iz X nif. uyy^m^t^^^^^'y^ (HVPE-^) (DGamU<D 

mm.^.x'$>^mm<Dxmt-m (i^io^-ioVcm^) i:mo'^/cm^m&^Ti<zim'(:-^. a-fe 
mm^m(D-^mmit^i^-'f-'^'^ t- v^^^mt ^n^p°p®*+^iiif«-c-§^ j: ^ i^z 

imM^^mt^fzttxo^^iorM] 

[0 0 2 1 ] 

t J^t°^^v-^fi;^-^^o Gat^^t^Mffiti:*''; '>A<0*^H^^il!»f>55:;s>o ^(O 

^^^^mmm^^^^mm(Dmmcommm^m^^^t:h^mm^hmmw.'pi.zmi>-f 
mmKmn&A^fzmm tGa(DKiz^i,z x o xmm^m i'im^^fzm^Mi&u±iiz is^i^A 

10 0 2 2 ] 

SiC> ZnO. UGsi02^j:t'i}mifhix^o tfz. ri-.^:c\£^ JVf^^^^^^mtmzm 
[0 0 2 3] 

^:^m.imitfz\t^(n>mm^xmi^^ii^o m%tmtif^)'^j^^^:^i-^TVY. v 

[0 0 2 4] 

Gzh<D^^u^^^'i^^M.ti>^m^t. T;l-5^'>A(A1). >v>>A(In). ;U-f-'>A(R 
u), nv't7u^(Rh), ^N°7'>''J/A(Pd). W::^'>A(Re)> \£ 7.-^ 7. . X 

[0 0 2 51 

AU In. Ru. Rh> Pd, Re, Os> XHhua^XM^^mxi) 'O . Ga^j: tmiimTcm tm 
'fbt/^«t'&R)S{iL'S:v^o AK Inli> Ga^^&mt^>^jmm7Gmx^^ . 
^7C^St«S^=S:^ (-fe;V7 7 7 •;'i^;5.) c^T'. mJS.i'^i!^ hMo tfz. Biti, ^ 
^i:|W|Ji(7)*S^JiT»^ 19 ^:7&*ibGa55: if<7)Iim7C«i:E<bt/^Mt^JS:E>ti t'5:v>o G 

=Sr 800~900t:^S twig; < t o 
[0 0 2 6] 

[0 0 2 7] 

Gai-xAlx,Gai-xInx, Gai-xRux,Gai-xRhx,Gai-xPdx, Gai-xRex,Gai-xOsx,Gai-xBix, Gai-x 
Aux (0<x<l. ^tL< tie. 3<x<0. 8, X^BtL< iiO. 5<x<0. 7) 



'^-v : 4/ 



3 %m^^s^±m}&(D^i^m tiTiao ti^^T^^o 

Gai-x-yRuxRhy,Gai-x-yRuxPdy ,Gai-x-yRuxRey,Gai-x-yRuxOsy,Gai-x-yRuxBiy ,Gai-x-yRux 
Auy,Gai-x-yRhxPdy,Gai-x-yRhxRey,Gai-x-yRhxOsy, Gai-x-yRhxBiy ,Gai-x-yRhxAuy , Gai-x 
-yPdxRey,Gai-x-yPdxOsy, Gai-x-yPdxBiy,Gai-x-yPdxAuy,Gai-x-yRexOsy,Gai-x-yRexBiy , 
Gai-x-yRexAuy,Gai-x-yOsxBiy,Gai-x-yOsxAuy, Gai-x-yBixAuy, (0<x<l, 0<y<h t^t L< 
{i0.3<x<0.7,0.3<y<0.7) 
[0 0 2 81 

AlxGai-x-yInyN(0<x<l. 0<y<K Q<x+y<l)i^^BJiZ^^^^i§^ii. Al-Ga— I 
AlN-GaN— InN<7)®vt#:, ^<D7^Vi (Ga.Al.IN) CI3 (NH3) 6]^J: t'<D%m^^J: tlz 
[0 0 2 91 

100~150t:^Ei^vnajt-eMt^^ tt'W^-iir^o i<7)*B^B?a;Ki Oi^v^M'^Oji 
(overheating) KX*). ^mi: ^ ^ ^ imm^izmUj^-t^ t^^X^ &o fzfzL. 

[0 0 3 01 
[0 0 3 1 1 

^to s/c> 112 i:. B^B^mi-^y''m(Dmmz^nLfzmm:^'') 'yAtmm:^f:^<oK 
Bizi y)m^^Bmm±i>zifV'>j^^tmim^^^^i^'^^'t:hij'mmitmzmLx\^^ 
ho mi (A) jc^ti^t^> ^ita^H^^i 7 vi)i^. xb^-ryjbt. x{i?t^§7X 

(7?ili{i:|t5^ ^n>iy.±*ti500^ ^'n:/mT^ X ^Mt L < imsO'-lO^ ^ u yx-ojpx^ 

^ o 

[0 0 3 21 

3ifX(D^. X{iN2+NH3<7)fI'g-:^fX (tl^Jtti. N2 : NH3=l-x : x. (0<x<K ^M-t L < fiO.O 
5<x<0.5^ i: L < (i0.15<x<0.25) tt-So Ga^^^-t-SMM-i-ltB^a'T^'^^'^'l^lfi 

ibi>z'^J±.xy)^^y°v:^K(DmWJzim-t^tX\^^o t^^i^-h. 0. l~0.15MPagJE£^ Ut 

[0 0 3 3 1 

mU<D:^''V 'y2:^m^M<Dm^tLX. mii:£\ GaN^CaCls (NH3) t'<D^mit^^i 
[0 0 3 41 

EI 2 (c:^1-J: ^ f::^ ®^h^h*I^ 1 ii^^^sUmiiZ^n^i^fzmmi^izm^ixfzmiz, M 

B^H*^ 1 (omm • ?i±tf$i6 1 4 ^mtxm^mifh ^ t i > h^Sh^b^^ i <^^®>6^ii§ 
^'y-m&Lfzmt^3mm^fiho -etr. mi (O tc^i-i^t-, -^iSa^B'fbL. 

^&t/cGa^^M{bWISB^a4 tr^T«^9tL, MI¥lO0~200;«m@EcOGa=^^^t 

'fkWl§B^B/J'^^^$tL;i,o 



[0 0 3 5] 

[0 0 3 6 ] 

<7):*''j -^A J; i9jffiic(^:feiv^7C^ =^ -^AO-t^ b tiSvt^-iir'i) C ^ C J: ^; mi=-<^/5JS 
fttJ^^^-^^ttSti i:>6^'-e-§^o Si^ttliFe, Ni, Co. Mn. Cr^ i:'co«^ :t > *M i: t 

[0 0 3 7] 

mSti. 2^^^0:^fe«:||M-f^^wi6JC$fii^?3 V-:x^LPE (liquid phase epita 

i<7)jSilt;»i^]ic#^15fn. -etLma^tn^^-^t^ t-^-H K H2. 
H3 • • • i!)^^m^fiX\^^ho k:-^-{i±<it><T<7)JlllTia;g55*l^< jS:^ tllSat 

[0 0 3 8 ] 
[0 0 3 9] 

«i 3p^(o^i^tmmt(DmmMi^x^:hmmmi,zm-r^x^iz^ m^^^Bmum 

±U<Dmi 5^mLX^^mz^fj:-fy^^XB^ . MU^hm^t^B&U KDiu.Wi'^^^X ^ ^ 

«fi L tz :ff V A '^;ta<bt/l§H^H ^ ^ I ^ ± ^ i i: 75^' Pitg >5: ct T H . ^SlS^i)^ lb WiiS 
imM'^mizm^-^fix\^^:ho 
[0 0 4 0] 

[0 0 4 1 ] 



[0 0 4 21 

i t ij^x- § ^ m^i^Wi'^m t =fe o T o 

[0 0 4 3] 

^^M«75WHJlS;S-t^o ^-T% m^M^^miomn ' 3\±m 4^0.05~0.1min/ 
hour^iJt<7)ii;KT:'#i[|-r^<::<!:T\ Slts^aS^S 1 Jif-^ ^'^-^^ 1 1 l*l(75«f^(7^yaj^^ic]!jp 
x.^ SISB^HMl^^^gl^$:l^rv^^lll$E • ±Trailll 4 7)-ibii=^2^^p:it^c:<!:-(:\ f» 
Iw^S: 0 . Silta^H^^l (^Mi33iti^6^tc:**'J -i/ A^;tM{ktl<7)#lgia«^L^ ? h lift 

[0 0 4 4] 

mmm 1 1 

[0 0 4 5 ] 

1. 3V'->^LPE'^ (liquid phase epitaxy) =lrfflv^/co RJS^^i LTitfl^^fflv^ 
^(Df^K'i^Mt LXGaWmM^JM, (*;i^J:bT-Bi : Rh : Pd=l : 1 : 1) ;i'J:bT"4 : 1 
(Om^XltmLfZo 

2. mBt^j:&?ti±^ $5nimX5mmX0.5inra)f <7)H^-7 7^ T^lte^B^^^^-S^l^B^B^^RCO 
^MK^ -y 'yj-'^liZ-^^fZo ^ 7 VJ^<7)^.<^ilii{i0. Imm^ PaJPiiiO. Immh L/Jo 

Torr^i;g) tcL7t:mtCi^|>E;tN2:**X (99.9999%) tItlO. llMPa(^^<^«C?rl» C 

5. Pt^ •yiy^iii^m^^B&^^50im-^^Mm^^-^J::^^h^^B^±mmz.mLfZo 

6. 10B#F^SKR£.$-^'S:75^''bl§B^B^tBrajt (650°C) ^ T-:^<^yUSSl|»t3 j: 0 » L 
^j: ii^h')^<DUm^rifXW^i^Lt:o 

7. Pt^ •>'>i#§a^H^BS^«rlII^?-^'S:30*^±#«0.05inm/hourT-*^^ 

±mm^'hmLfzo 

[0 0 4 6 ] 

1114ti. tf^^liT^zGaNcOJ^T^Xiaillt/fMrir^^ ElSti, n y ^ > ^5^* -7'(7:)#M'Sr7TC 
i-o nhfitz^^Bii. GaUX^n. Ilil¥l00~200;.m. Mttfi. u y ^ > iT-^ ~-f<D^m 

m*K-vdmxi'^m-^tifzG3iim/3mmx;$>y) . !kmj:^B^x^'ofzo mM<7)xmmmit2 

X10*/cm^nmx^^fZo 

mmm 2 ] 

[0 0 4 7] 

1 . 3 V^- ^^L P E'^ (liquid phase epitaxy) ^^^^fzo t LTM^rfflv^ 

^(D^^Kmst LXGaRvmm^m (*;vj:b-eBi : Ru : Os=i : 1 : 1) «r*;i/JtT-4 : 1 

(Dm^XltW,LfZo 

2. mW^ttj:^lri±^^ (5imnX5mmX0.5mmJ?) (D-f 7 7 ^ 7 M-^^a (AI2O3) ^'h^J:^ 
U^^B^OUMiiZ^ yi/^mzW.'^tzo ^ y Vi(7)iaoiIisJi0.1mra> mMiiOAmt Lfz 



^^-v : 7/ 



o 

3. D-^ ';-.if>y;)5.t>ViiJ^-v'3 ^^'KV'T'trJ; fj^^y^N'-l^l^K^ (~iO"^Torr 

mj^) iiZLfzm^-^mm^zii'^ (99.9999%) ^mxLm.ima (^rv<7)M=^iij<Y^i6 

4. 30#K®jtT-RiSM75o*c {^^B^m^m^'om-i5ox:nmmu) ^mmttzo 
6. lommmKHL^^^-^^^'h^^B^Binu^ (eoot) ST"j;pozaMi^t;i ij^uinL 

8. •^p^^i^i:iom^nm^ifx^nti-zo 

[0 0 4 8] 

mete. %hfifzGBH(D^-MxmEm^^^. [17ti. n 7^>^*:^-7'(7)i|i^ifI^^^ 
to #?>^t/c|SB^B(i, GaNf^i). mJ?100~200/^m. I^ifaiiti^ 1 <75^|'g-i: [W] D < 

D y dr > - r<D^m^u^cmmx-im-^fifzGaHm/3m&x-^ 19 . ^^'^^miSB^B-t ^) 
o fzo ^'m<Dxm^mii3xio^/cn?mmr-^ o Tto 

[0 0 4 91 

1 . 3 y">^L P E'^ (liquid phase epitaxy) ^^fflv^fco KJiBm^t LT«^fflv^ 
-e-Off LTGatAl (^^l/JtT-Ga : Ai=4 : 1) RUim±m ("BJUif^Bi : Rh : Pd 
= 1:1:1) ^^)VitTA : i(om^X'%mifzo 

2. )ii!lj^i:^:'&Ir=S::'c§ $ (5inmX5inmX0.5mml¥) cO-9-7 7 T^^Sb^b (AI2O3) 

o 

3. u-:$^V-t°y7°Wr^^~v3yt'>ylzX^^^>^^~-\H'^M^ (-lO'^Torr 

iZLfzm^M^miz'ff:^ (99.9999%) :mmhif^ (99.9999%) =4:1 
^#AL,milMPa {^^(Dmm^ma-ztb'^'^'fy^m izLtZo ^^>/N'I*10M^5- 

4. 3mmmxKmumsoo°c m^B^Btii'i^mi^^m-mvmj^M& ^nmtfzo 

5. ptp< y sLn^m^^B&u^mm^^^j::^'h^^a^mmKmLfzo 

6. ioB^^sms:is^-fr^:6^^e>MH^HB^Bm?ajt (7oo''c) ST-^;pw?ajti)i^§^tcj: i^ftwt 

7. Pt^ 7i/:x#§®^HBg^^$r[i^$-^:5:;6«<b±#jim05nim/hour-C*B^B^ 

8. pn^i^^iomBmm^^nx'i^aiiLfzo 

[0 0 5 01 

I18JC. #lbtLfcGaN(7)^^5|cXlallI^fT^^=^^ HQlC. n y > - rco^WS-^ 
-To ^hflfz^^sit. Alo.i8Gao.8 2N-e*>»3. Ml? 100- 200 /zm. ^^B^i. mmmKD^ 

^tmtiuy^y^ij- ■f<D^mm^Kwmxi'fWk^i^fzGami/3mmx^ ^ . 

[0 0 5 1 1 

Gam^<Dmmi^mLtzztmmmmi tmz^i^x^^m^^n^tzo cz^m^ 

mtt\ Ga^^JV-Am^^Mz^ ^X(Di£'-^iiGatLXMm-^tt^o 
[0 0 5 21 

itmm 2 



<7)^t^xmmmm^to ^^]&%<DEj^^:^m^^^fzfzib. ^■H^sit^'^^i^zim^^'o 

Xish-f, K^if-rJ' iw^o-cv^;Z)o 

[0 0 5 3 ] 

[HIS] *l&H^(7)ii!liM&-^HJ;o-C;yV ^ -^^^mMs^^^Bin^fztb^zimt 

II1I41 ^iS1?!ll -Cl#ib^l7tGaN<7)Ji^*Xil5aill#fi^7 7-e$)>|,o 

[0 5] MMM 1 11# ^ ;!i/jGaN<7) uy^y^ij- -/(D^mm^Tf^t ^'y'VXhh^ 

[ El 7 ] %m\ 2 6 flizG2^(D uy^yvij- 7'<^^{it liii ^-t 7 7 T-^ <2> o 

[HI 8 ] mmm 3 Ti# h ^i/cCaNOJi^* xiami/r 7 7 1:-^ „ 

[m 9 1 ^i&M 3 xn h ^tzG2lA(D uy^yiTi]^ -/(^^llilii ^TT^tVyyx^ho 
[Ell 0] i:t»JlTl#^tL/c|f£Bt/0|&*XiaiII?Jf^'7 7-i:-*^o 

[Ell 1] ^mmxmhi^fzmmo^Mxmi^ifyyx^ho 

[0 0 5 4] 

1 -^^^^^ 

2 MS 

3 Grapho-epitaxy^SL/cMfk^l 

4 J^^L /cGa^^M^btf^^B^H 
5 

1 2 

14 0^ . ±TlgS&« 

1 5 m. 

1 6 mm-ffy^^^^ 

1 7 E:titt- 

1 8 if7.i^X^^^)\^-f 

2 1 M^«?I^^^1-^^F^S|5 



'S — V 



[US] 




[114] 



§ 



• T-H 

C/3 




30 40 50 60 70 80 
2 6 /degree (CuKa) 




34.7 34.8 34.9 35.0 35.1 35.2 
CO /degree (CuKa) 



^--y. 4/ 



I 

•r-i 
CO 




20 30 40 50 60 70 80 
2 6 /degree (Cui^^j^) 

in?] 





' 1 


' 1 ' 


1 ' 1 


' 1 ' 
































1 




► 


0.012° 










< 




d 




















s 












t 1 


1 — y. 




1 1 1— ^ 



34.6 34.7 34.8 34,9 35.0 35.1 35.2 

CO /degree (CuKa) 



5/ 



[il8] 



i 



CO 

C 




30 40 50 60 70 80 



2 6 /degree {CuKa) 



m9] 



• >— < 
on 



1 • 1 • 


1 ' 1 • 1 -1 

0.013° 


t1 

1 1 1 r —L.-tt.'' . 


■ L. . 1 



34.6 34.7 34.8 34.9 35.0 35.1 35.2 
CO /degree (CuKa) 



w X J. rr 



^-y. 6/£ 



[1^1 0] 



o 




20 30 40 50 60 70 80 
2 6 /degree (CuKa) 



[Ml 1] 



- • r 


'II ' -1 r- 


1 • • 


1 -> r 


jl/ 




jj 





20 30 40 50 60 70 80 
2 0 /degree (CuisTo;) 



I V «v»w-Jt \J JL KJ J. ± *± 



^-i^ : l/E 



[mm 

[mm] ^m<D{>^j:\^\ ^ffi^i^fitcii^ii^T-^^, 
is it '5 jkis i o T . mmm^^muum pif j a -^^s-g 

^ ^ V - (Grapho-ep i taxy) •^lCj:l9^S$-^<Sii:=J- mm. 

[mm] m i 



o 



M2 0 0 4 - 0.1 3 1 1 4 

m A m M m m. 



•t [503360115] 

^W^E B 2003^10^ IS 

^'^^E B 2004^ 4^ 10 

f± m it5mJI|PT|T2^lirr4Tg 1 #8 



